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© Cigarette. 



© Cigarettes have a smokable filler blend compris- 
ing 60 to 75 percent tobacco cut filler and 25 to 40 
percent of a second smokable cut filler consisting 
essentially of 50 to 70 percent calcium carbonate, 15 
to 45 percent pyrolyzed cotton linters, and 7 to 12 

9 percent polysaccharide binder. The blend is con- 
tained in a paper wrapper having a permeability from 
U> about 40 to about 75 CORESTA units. Cigarettes 
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normally include a filter element and are air diluted 
to an air dilution level of from 40 to 65 percent. The 
smokable blend preferably is blended with a tobacco 
essence, and the nicotine content of the blend is 
greater than 2 percent. Cigarettes exhibit resistances 
to draw between 80 and 150 mm water pressure 
drop at 17.5 cc/sec. air flow. Cigarettes exhibit FTC 
w tar" to nicotine ratios less than 9. 
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BACKGROUND OF THE INVENTION 

The present invention relates to cigarettes and 
other such types of smoking articles, and in par- 
ticular to those cigarettes which deliver good taste 
and smoking satisfaction while delivering relatively 
low levels of FTC "tar". 

Cigarettes are popular smoking articles which 
have a substantially cylindrical rod shaped struc- 
ture and include a charge or roll of tobacco (i.e., in 
cut filler form) surrounded by a wrapper such as 
paper thereby forming a tobacco rod. Currently, 
popular cigarettes include biends of tobacco ma- 
terials, the majority of the blends having nicotine 
contents in the range from about 1.2 percent to 
about 2.25 percent, more frequently from about 1.4 
percent to about 2 percent, and most frequently 
from about 1.6 percent to about 1.8 percent, based 
on the dry weight of the tobacco materials, it has 
become desirable to manufacture cigarettes having 
cylindrical filters aligned in an end-to-end relation- 
ship with the tobacco rod. Typically, filters are 
manufactured from fibrous materials such as cel- 
lulose acetate and are attached to the tobacco rod 
using a circumscribing tipping material. 

Popular cigarettes classified as "full flavor" 
cigarettes deliver a desirable tobacco taste, flavor 
and satisfaction to the smoker. Typically, the "full 
flavor" cigarettes deliver about 14 mg or more of 
FTC "tar" per cigarette. A second classification of 
popular cigarettes is the "full flavor low tar" clas- 
sification. Typically, the "full flavor low tar" ciga- 
rettes deliver from about 8 to about 14 mg of FTC 
"tar" per cigarette, as well as lower levels of FTC 
nicotine as compared to "full flavor" cigarettes. A 
third classification of popular cigarettes is the "ultra 
low tar" classification. Such "ultra low tar" cigar 
rettes deliver still lower levels of FTC "tar" and 
nicotine. Typically, the "ultra low tar" cigarettes 
deliver less than about 7 mg of FTC "tar" per 
cigarette. The "full flavor low tar" and "ultra low 
tar" cigarettes conventionally have air dilution 
means such as laser perforations provided in the 
periphery of the mouthend region thereof, or have 
filter elements highly efficient for the removal of 
"tar" and nicotine from mainstream smoke. 

In general, the perceived taste or strength of 
the cigarettes classified as having lower levels of 
"tar" and nicotine are progressively less than that 
of the cigarettes which are classified as approach- 
ing the characteristics of the "full flavor" cigarettes. 
It has been proposed to add certain tobacco ex- 
tracts to the cut filler of lower "tar" cigarettes to 
enhance the taste, strength and satisfaction of such 
.cigarettes. However, such addition generally yields 
mainstream smok which may be perceived as 
harsh or irritating t the m uth, nose and throat of 
the user. 



Additionally, it is possible to employ tobaccos 
having a naturally high nicotine content as cut filler 
to enhance the tobacco taste, strength and sat- 
isfaction of such cigarettes. However,, cigarettes 

5 having high nicotine contents (eg., which include 
tobacco blends having natural nicotine contents 
above about 2.25 weight percent) generally have 
the propensity to yield unpalatable mainstream 
smoke which may be perceived as harsh or irritat- 

10 ing to the mouth, nose and throat of the user. 

It would be desirable to provide a cigarette 
such as an "ultra low tar" cigarette which is ca- 
pable of delivering a good tobacco taste, strength 
and smoking satisfaction characteristic of a "full 

T5 flavor low tar" cigarette while being perceived as 
palatable but not as overly harsh or irritating. In 
addition, rt would be desirable to provide a ciga- 
rette such as a "full flavor low tar" cigarette which 
is capable of delivering a good tobacco taste, 

20 strength and smoking satisfaction characteristic of 
a "full flavor" cigarette while being perceived as 
palatable but not as overly harsh or irritating. 



25 SUMMARY OF THE INVENTION 

The present invention relates to a cigarette 
which delivers good tobacco taste while being ca- 
pable of delivering relatively low amounts of FTC 

30 "tar". Preferred cigarettes of the present invention 
deliver taste, strength and smoking satisfaction 
characteristic of "full flavor" cigarettes, and rela- 
tively low levels of FTC "tar" characteristic of "full 
flavor low tar" cigarettes. Also preferred are ciga- 

35 rettes which deliver taste, strength and smoking 
satisfaction characteristic of "full flavor low tar" 
cigarettes, and relatively low levels of FTC "tar" 
characteristic of "ultra low tar" cigarettes, in addi- 
tion, the preferred cigarettes are extremely pal- 

40 atabie and provide the perception of having a 
smooth smoking character (i.e., not providing a 
perceived harsh or irritating character) relative to a 
comparable cigarette delivering similar levels of 
FTC "tar". Of particular interest are cigarettes hav- 

45 ing (i) relatively low FTC "tar" to FTC nicotine 
ratios, (ii) relatively low FTC carbon monoxide to 
FTC nicotine ratios, (iii) good tobacco flavor, 
strength and satisfaction, and frv) a smooth, pal- 
atable smoking character without being overly mild 

50 tasting. Normally, cigarettes of the present inven- 
tion exhibit FTC "tar" to FTC nicotine ratios of less 
than about 9. 

The present invention relates to a cigarette 
having smokable mat rial contained in a circum- 

55 scribing outer wrapping material, and having a filter 
el ment which acts as a mouthpiece. The smok- 
able material is a filler material which includes 
about 40 to about 85 weight perc nt tobacco filler 
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material, and about 15 to about 60 weight percent 
of another (i.e., second) smokabi material. The 
second smokable material normally includes about 
40 to about 80 weight percent inorganic material 
(eg., calcium carbonate), about 10 to about 50 
weight percent of a high carbon content or car- 
bonaceous material (eg., pyrolyzed alpha-cellu- 
lose), and from about 5 to about 15 weight percent 
binding agent (eg., carboxymethyl cellulose). 

The nicotine content of the cigarette is greater 
than about 2 percent, preferably greater than 2.25 
percent, based on the dry weight of the smokable 
. material. 

. The cigarette also includes a wrapping material 
which circumscribes the smokable filler, and which 
has a permeability from about 5 to about 75 COR- 
ESTA units, preferably from about 40 to about 75 
CORESTA units, and more preferably from about 
50 to about 75 CORESTA units. 

A preferred filter element of the cigarette has a 
low filtration efficiency, usually having a filtration 
efficiency of less than about 40 percent. See, Keith 
in Schemeltz's The Chemistry of Tobacco & To- 
bacco Smoke , p. 157 (1972). " 

The filter element acts to help provide a ciga- 
rette which exhibits a resistance to draw between 
about 50 and about 200 mm water pressure drop at 
17.5 cc/sec. air flow. 

The cigarette also is air diluted (eg., by per- 
forating the tipping material In the region which 
overlies the filter element) so that the cigarette air 
dilution is between about 25 and about 75 percent 

As used herein, the term "FTC tar" refers to 
the dry solids collected (i.e., minus nicotine and 
water) after a cigarette is smoked under FTC 
smoking conditions. FTC smoking conditions con- 
sist of 2 seconds of puffing (35 ml total volume) 
separated by 58 seconds of smolder. See, Pills- 
bury et al, J. Agr. Off. Anal. Chem. , Vol. 52, Sec. 3, 
p. 458 (1969). 

As used herein, the term "dry weight" in refer- 
ring to the smokable material of the smoking article 
is meant the mass of the smokable material after 
being dried to constant weight at 214* F (101* C) 
for 3 hours in a force-draft oven. See, Moseley et 
al, Ind. Eng. Chem. , Vol. 43, p. 2342 (1951). 

As used herein, the term "nicotine content" in 
referring to the smokable material is meant the 
mass alkaloid nicotine as analyzed and quantitated 
by spectroscopic techniques divided by the dry 
weight of the smokable material analyzed. See, 
Harvey et al., Job. ScL, Vol. 25, p. 131 (1981). 

As used herein, the term "air dilution" is the 
ratio (generally expressed as a percentage) of the 
volume of air drawn through th air dilution means 
to the total volume of air and smoke drawn through 
the cigarette and exiting the extreme mouthend 
portion of the cigarette. See, Selke t al, Beitr. Zur 



Tabak. Int, Vol. 4; p. 193 (1978). 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 

Figures 1 and 2 are longitudinal sectional 
views of cigarettes of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
w EMBODIMENTS 

One embodiment of a cigarette 10 this inven- 
tion is shown in Figure 1. The cigarette 10 includes 
a generally cylindrical rod 15 of smokable material 

75 20, such as cut filler, contained in circumscribing 
outer wrapping material 25. The rod 15 is 
hereinafter referred to as a "tobacco rod". The 
ends of the tobacco rod 15 are open to expose the 
smokable material. The cigarette 10 also includes a 

20 filter element 30 positioned adjacent one end of the 
tobacco rod 15 such that the filter element and 
tobacco rod are axially aligned in an end-to-end 
relationship, preferably abutting one another. Fitter 
element 30 has a generally cylindrical shape, and 

25 the diameter thereof is essentially equal to the 
diameter .of the tobacco rod. The ends of the filter 
element are open to permit the passage of air and 
smoke therethrough. 

The smokable material employed in the manu- 

30 facture of the tobacco rod can vary. For example, 
the smokable material of the cigarette can have the 
form of filler (eg., such as tobacco cut filler). As 
used herein, the terms "filler" or "cut filler" are 
meant to include tobacco materials and other 

35 smokable materials which have a form suitable for 
use in the manufacture of tobacco rods for ciga- 
rettes. As such, filler can include smokable materi- 
als which are blended and are in a form ready for 
cigarette manufacture. The filler materials normally 

40 are employed in the form of strands or shreds as is 
common in conventional cigarette manufacture. For 
example, the tobacco cut filler material can be 
employed in the form of strands or shreds from 
sheet-like or "strip" materials which are cut into 

45 widths ranging from about 1/25 inch to about 1/60 
inch, preferably from about 1/30 inch to about 1/40 
inch. Generally, such strands or shreds have 
lengths which range from about 0.25 inch to about 
3 inches. 

50 Examples of suitable tobacco materials include 
flue cured, Burley, Maryland or Oriental tobaccos, 
the rare or specialty tobaccos, and blends thereof. 
The tobacco material can be provided in the form 
of tobacco lamina; processed tobacco materials 

55 such as volume expanded or puffed tobaccos pro- 
c ssed tobacco stems such as cut-rolled or cut- 
puffed stems, reconstituted tobacco materials; or 
blends thereof. 
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Tobacco materials having a naturally high nico- 
tine content often can constitute at least a portion 
of the smokable filler material useful in manufactur- 
ing cigarettes of this invention. Typically, such use- 
ful high nicotine content tobaccos or high nicotine 
content processed tobaccos have nicotine contents 
of about 2.5 percent or more. The nicotine contents 
of high nicotine tobacco materials oftentimes are 
above about 3 percent, and frequently above about 
4 percent. 

The high nicotine content tobacco materials 
can vary^ For example, tobaccos designated by the 
U.S.D.A. as Type 35 (One Sucker), Type 36 (Green 
River) or Type 37 (Virginia Sun Cured) are com- 
mon tobaccos having a naturally high nicotine con- 
tent A cultivar such as Nicotiana rustica often has 
a natural nicotine content in the range of about 6 
percent to about 10 percent. Additionally, also use- 
ful are upper stalk leaves of commercial lines of 
flue-cured tobacco (designated by the U.S.DA as 
Types 11-14) and Burley tobacco (designated by 
the U.S.DA as Type 31). The natural nicotine 
content of many tobaccos can depend upon the 
agronomic conditions under which the tobaccos are 
grown as well as the particular genetic line of the 
tobacco. 

Processed tobacco materials can be employed. 
Such processed tobaccos can be provided using 
tobacco reconstitution-type processes. For exam- 
pie, materials can be manufactured using extrusion, 
dry reconstitution, cast sheet, fourdrinier or paper 
making processes. Raw materials used in manufac- 
turing processed tobaccos can include those high 
nicotine tobaccos described hereinbefore; or var- 
ious types of tobacco extracts can be employed in 
the manufacturing steps of the processed tobac- 
cos. Alternatively, processed tobaccos can be man- 
ufactured under conditions suitable to provide pro- 
ducts having various nicotine levels. If desired, 
tobacco extracts can be incorporated into the ex- 
pansion solvents used to provide a volume ex- 
panded processed tobacco material having a high 
flavor content A typical expansion process is de- 
scribed in U.S. Patent No. 3,524,451 to Fredrick- 
son. 

High nicotine tobaccos and/or high nicotine 
processed tobaccos can be employed as the to- 
bacco material of the cigarette, as the components 
of cigarette blends or as portions of the compo- 
nents of cigarette blends. For example, the high 
nicotine tobaccos and/or high nicotine processed 
tobacco materials can be blended with tobacco 
materials having nicotine contents of less than 
about 2 percent. Typically, the so-cailed "American 
blends" having high nicotine contents (i.e., total 
blend nicotine contents above about 2 percent) are 
desirable for cigarette manufactur . 

The tobacco material is blended with a second 



smokable mat rial. The second smokable mat rial 
includes an inorganic material such as finely di- 
vided calcium carbonate, calcium sulfate, attapul- 
gite clays, bentonite clays, or the like. Preferably, 
5 the inorganic material is a material which does not 
burn or change state to any significant degree at 
those conditions experienced during use of the 
cigarette. As such, the inorganic material does not 
tend to provide an undesirable off-taste to the 

70 mainstream cigarette smoke during use of the ciga- 
rette. The second smokable material also includes 
a carbonaceous material such as a carbonized or 
pyrolyzed organic material having a high alpha- 
cellulose content ( i .e., an alpha-cellulose content 

is greater than about 80 weight percent). For pur- 
poses of this invention, the term "carbonaceous" 
means consisting primarily of carbon. Preferred 
carbonaceous materials include about 80 weight 
percent carbon, or more. The second smokable 

20 material also includes a binding agent such as a 
polysaccharide binder. Typically, the second smok- 
able material is provided by forming a slurry of the 
components, casting the slurry as a sheet, and 
drying the cast material to form a relatively dry 

25 sheet. Alternatively, a smokable material having a 
tobacco character is provided by forming a slurry 
of the components with a tobacco material such as 
tobacco dust or a tobacco extract casting the 
slurry as a sheet, and drying the cast material to 

30 form a relatively dry sheet Flavors such as men- 
thol can be incorporated into the smokable material 
by adding the flavor to the slurry during the manu- 
facture of the smokable material if desired. 

Normally, the second smokable materials in- 

35 elude about 40 to about 80, preferably about 50 to 
about 70 weight percent inorganic material; about 
10 to about 50, preferably about 15 to about 45 
weight percent carbonaceous material; and about 5 
to about 15, preferably about 7 to about 12 weight 

40 percent binding agent 

Smokable materials can be cased and top 
dressed as is conventionally performed during var- 
ious stages of cigarette manufacture. For example, 
additives such as flavoring agents and humectants 

45 can be applied to the smokable material as is 
commonly done when cigarettes are manufactured. 
Suitable additives include vanillin, cocoa, licorice, 
menthol, and the like. Flavor modifying agents such 
as levulinic acid can be applied to the smokable 

so material (eg., in amounts ranging from about 0.01 
to about 2 percent, normally from about 0.1 to 
about 1 percent, preferably about 0.2 to about 0.6 
percent, based on the dry weight of the smokable 
material). Such additiv s conveniently are applied 

55 to the smokable material as casing and top dress- 
ing components. 

Smokable materials are mixed, blended or oth- 
erwise treated with tobacco in the form of tobacco 
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extracts such as tobacco ssences, spray dried 
tobacco extracts, tobacco aroma oils, or the like. 
Tobacco materials in the form of tobacco xtracts 
can be applied to the smokable materials as casing 
components. Alternatively, it is desirable to incor- 
porate tobacco extracts in amounts up to about 60 
weight percent, normally up to about 40 weight 
percent, with the components of the second filler 
material during the preparation of such a material 
in order to provide a smokable material having non- 
tobacco components and a tobacco character. As 
such; the smokable materials normally have mod- 
erately high nicotine contents upon completion of 
the processing steps involved in their preparation 
or manufacture, and prior to their use in the manu- 
facture of cigarettes. 

Typical total nicotine contents of the blends of 
smokable materials from which tobacco rods for 
cigarettes of this invention are manufactured are 
greater than about 2 percent generally greater than 
about 2.25 percent, and preferably greater than 2.5 
percent. Normally, the nicotine contents of blends 
of smokable materials do not exceed about 4 per- 
cent, and generally are less than about 3 percent 

Typically, the tobacco rod 15 has a length 
which ranges from about 50 mm to about 85 mm, 
preferably about 55 to about 70 mm; and a circum- 
ference of about 17 mm to about 27 mm. prefer- 
ably about 22.5 mm to about 25 mm. Suitable 
wrapping materials are cigarette wrapping papers 
commercially available as Reference Nos. 719 and 
856 from Kimberly-Clark Corp.; or as Ecusta Refer- 
ence No. 12710 and Experimental Nos. TOD 03978 
and 04158 from Ecusta Corp. The tobacco rods 
and the resulting cigarettes can be manufactured in 
any known configuration using known cigarette 
making techniques and equipment. 

The packing densities of the blend of smokable 
materials contained within the outer wrapping ma- 
terial can vary. Typical packing densities for to- 
bacco rods of cigarettes of this invention range 
from about 220 to about 350 mg/cm 3 , preferably 
about 240 to about 300 mg/cm 3 , more preferably 
about 250 to about 280 mg/cm 3 . 

A preferred filter element 30 has two segments 
or portions. One segment 35 has a generally tubu- 
lar shape and provides a very low, minimal or 
essentially no filtration efficiency. Segment 35 can 
be manufactured from highly plasticized cellulose 
acetate, a thermoplastic material, or the like; and is 
positioned in an axiaily aligned, abutting, end-to- 
end relationship with the tobacco rod 15. At the 
other end of tubular segment 35, and in an abutting 
axiaily aligned end-to-end relationship therewith, is 
p sitioned a s cond mouthend segment 40. The 
second segment includes filter material 45 which Is 
overwrapped along the longitudinally extending sur- 
face thereof with circumscribing plug wrap mat rial 



50. The second segment is manufactured from 
cellulose acetate tow, polypropylene tow, or the 
like; and provides for a desirably high resistance to 
draw. The filter element can carry or contain flavor 

5 additives such as tobacco extracts, menthol, spear- 
mint, vanillin, or the like. Plug wrap 55 circum- 
scribes both filter segments. 

The filter element 30 is attached to the tobacco 
rod 15 by tipping material 60 which circumscribes 

10 both the entire length of the filter element and an 
adjacent region of the tobacco rod. The inner sur- 
face of the tipping material 60 is fixedly secured to 
the outer surface of the plug wrap 55 and the outer 
surface of the wrapping material 25 of the tobacco 

75 rod, using a suitable adhesive. A ventilated or air 
diluted cigarette is provided with an air dilution 
means such as a series of perforations 65 which 
extend through the tipping material and plug wrap. 
Typically, the filter element has a length which 

20 ranges from about 15 mm to about 35 mm, prefer- 
ably about 25 mm to about 30 mm; and a circum- 
ference of about 17 mm to about 27 mm, prefer- 
ably about 22.5 mm to about 25 mm. Filter materi- 
als having compositions or characteristics so as to 

25 exhibit low nicotine filtration efficiencies can be 
employed. The plug wrap typically is a conven- 
tional paper plug wrap, and can be either air per- 
meable or essentially air impermeable. However, if 
desired, nonwrapped cellulose acetate filter ele- 

30 ments can be employed to provide the various 
segments. The various fitter element segments 
suitable for use in this invention can be manufac- 
tured using known cigarette filter making tech- 
niques and equipment. 

35 Preferred filter elements provide minimal main- 
stream smoke removal efficiencies while maintain- 
ing the desirable draw characteristics of the ciga- 
rette. Such minimal smoke removal efficiencies are 
provided by the so-called "low efficiency" filter 

40 elements. Low efficiency filter elements have a 
minimal ability to remove mainstream smoke par- 
ticulates. Generally, low efficiency filter elements 
provide less than about 40 weight percent main- 
stream smoke particulate removal efficiency. The 

45 low efficiency filter element is desirably used here- 
in in order that the relatively low "tar" yield is 
obtained primarily as a result of a relatively high 
level of filter ventilation or air dilution. Such ciga- 
rette configurations provide a means for reducing 

so the yields of mainstream gaseous components. 

Normally, the filter element includes two seg- 
ments, a generally tubular segment having a very 
low filtration efficiency and a filter segment capable 
of providing a relatively high resistance to draw. As 

65 such, the filter element, as a whole, can provide a 
balance of low filtration efficiency and desirably 
high resistance to draw. Normally, the filter seg- 
ment is composed of a material having a relativ iy 
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high filtration efficiency (and hence provide a rela- 
tively high resistance to draw), while the relatively 
short length of the segment provides for a filter 
element having an overall low filtration efficiency. 
The length of the tubular (i.e., very low filtration 
efficiency) segment can vary, and normally ranges 
from about 5 mm to about 30 mm, preferably about 
10 mm to about 20 mm. The length of the filter 
(i.e. f high pressure drop) segment can vary, and 
normally ranges from about 5 mm to about 30 mm, 
preferably about 10 mm to about 20 mm. 

Typically, the tipping material circumscribes 
the filter element and an adjacent region of the 
tobacco rod such that the tipping material extends 
about 3 mm to about 6 mm along the length of the 
tobacco rod. Typically, the tipping material is a 
conventional paper tipping material. The tipping 
material can have a porosity which can vary. For 
example, the tipping, material can be essentially air 
impermeable, air permeable, or be treated (eg., by 
mechanical or laser perforation techniques) so as 
to have a region of perforations, openings or vents 
thereby providing a means for providing air dilution 
to the cigarette. The total surface area of the per- 
forations and the positioning of the perforations 
along the periphery of the cigarette can be varied 
in order to control the performance characteristics 
of the cigarette. 

For air diluted or ventilated cigarettes of this 
invention, the amount of air dilution can vary. Pref- 
erably, the amount of air dilution for a cigarette is 
greater than about 25 percent, more preferably 
greater than about 40 percent The upper limit of 
air dilution for a cigarette typically is less than 
about 75 percent, more frequently less than about 
65 percent. 

Cigarettes of the present invention exhibit a 
desirably high resistance to draw. For example, 
cigarettes of this invention exhibit a pressure drop 
of between about 50 and about 200 mm water 
pressure drop at 17.5 cc/sec. air flow. Typically, 
pressure drop values of cigarettes are measured 
using a Filtrona Fitter Test Station (CTS Series) 
available from Filtrona Instruments and Automation 
Ltd. Cigarettes of this invention preferably exhibit 
resistance to draw values of about 70 to about 180, 
more preferably about 80 to about 150 mm water 
pressure drop at 17.5 cc/sec. air flow. 

Referring to Figure 2, cigarette 75 is similar to 
the cigarette 10 shown in Figure 1, except that the 
filter element 30 of cigarette 75 comprises one 
segment of filter material 45 circumscribed by plug 
wrap material 50. The filter element 30 of cigarette 
75 is axiaily aligned with the tobacco rod 15 in an 
abutting, end-to-end relationship. 

Cigarettes of this invention generally deliver 
from about 02 mg to about 3.5 mg, frequently from 
about 0.3 mg to about 2.5 mg, more frequently 



from about 0.6 mg to about 1.7 mg of nicotine 
when smoked under FTC conditions. Normally, 
cigarettes of this invention deliver less than about 
14 mg, preferably less than about 10 mg, more 

5 preferably less than about 7 mg of "tar" when 
smoked under FTC conditions. Typically, FTC "tar" 
to FTC nicotine ratios for cigarettes of this inven- 
tion generally are less than about 9, frequently less 
than about 7, and In certain Instances less than 

70 about 5. FTC "tar" to FTC nicotine ratios for ciga- 
rettes of this invention often can range from about 
4 to about 7. Typically, FTC carbon monoxide to 
FTC "tar" ratios for cigarettes of this invention are 
less than about 1.3, preferably less than about 1.1. 

75 The following examples are provided in order 
to further illustrate the invention but should not be 
construed as limiting the scope thereof. Unless 
otherwise noted, all parts and percentages are by 
weight. 

20 

EXAMPLE 1 

A cigarette substantially as shown in Figure 1 
25 is prepared as follows: 

Cigarettes having lengths of 84 mm and cir- 
cumferences of 24.85 mm have tobacco rod 
lengths of 57 mm and filter element lengths of 27 
mm. 

30 The filter element includes two segments. One 
segment is a 12 mm length of a plasticized cel- 
lulose acetate tube sold commercially as SCS-1 
(Ref. No. VT 0381) by American Filtrona Corp. The 
other segment is a. 15 mm length of cellulose 

35 acetate tow (2.1 denier per filament; 48,000 total 
denier) circumscribed by nonporous plug wrap 
available as Reference No. 646 plug wrap from 
Ecusta Corp. The two segments are plug-tube 
combined using Reference No. 646 plug wrap and 

40 conventional plug-tube combining equipment. The 
resulting 27 mm filter element exhibits a filtration 
efficiency of 38 percent. 

A blend of smokable materials is contained in a 
circumscribing cigarette paper wrap. The wrap is 

45 available as Reference No. 12710 from Ecusta 
Corp. The cigarette paper wrap is a flax/calcium 
carbonate paper containing 0.5 percent potassium 
citrate, and exhibits a permeability of about 52 
CORESTA units. 

so The smokable blend is provided as follows: 
Strip form Burley tobacco lamina (20 parts), strip 
form flue-cured tobacco lamina (12.7 parts), strip 
form Oriental tobacco blend (14.7 parts) and strip 
form reconstituted tobacco from a paper-making 

55 process (22.4 parts) Is blended with 30.2 parts of 
another smokable material in strip form consisting 
essentially of carboxymethyl cellulose, pyrolyzed 
cotton linters and calcium carbonate. (The other 
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smokabie material is described in greater detail 
hereinafter.) The blend of strip materials is cased 
such that about 10.7 parts casing is applied to 
about 89.3 parts of the blend of strip materials. The 
casing consists essentially of 3.9 parts sugars, 0.76 
part licorice, 1.21 part cocoa, 2.15 parts glycerin 
and 2,7 parts of a Burley tobacco essence. (The 
essence is described in greater detail hereinafter.) 
The cased blend of strip materials is cut into cut 
filler form. The resulting blend of cased cut filler 
(i.e., 100 parts) is blended with 20.85 parts of a 
mixture of volume expanded Burley and flue-cured 
tobacco cut filler. The total nicotine content of the 
blend is 2.27 percent. The final blend then is 
equilibrated to a 12.75 percent moisture level be- 
fore use for cigarette manufacture. 

The other smokabie material is provided as 
follows: Cotton linters (i.e., a non-tobacco material) 
having an alpha-cellulose content greater than 90 
percent are heated in a closed oven under nitrogen 
atmosphere. After about 2.5 hours of heating, the 
temperature within the oven reaches 1225*F. The 
temperature within the oven is held at 1225* F for 
about 1 hour under nitrogen atmosphere. Then, the 
heating is ceased, the oven is slowly opened, and 
the temperature within the oven cools to ambient 
temperature in about 4 hours. The heated 
(pyrolyzed) cotton linters are black in color and 
have undergone a weight loss of about 80 percent. 
Sodium carboxymethy! cellulose available as 
Aqualon Cellulose Gum from Aqualon Co. and wa- 
ter are mixed in a high shear mixer to produce a 
viscous liquid. The pyrolyzed cotton linters are 
folded into the viscous liquid, and then finely di- 
vided calcium carbonate is folded into the resulting 
mixture. The calcium carbonate is available as No. 
3050 White 40-200 Calcium Carbonate from Geor- 
gia Marble Co. The resulting mixture is a thick 
slurry having a solid (i.e., carboxymethyl cellulose, 
pyrolyzed cotton linters and calcium carbonate) 
content of about 15 percent The slurry is cast onto 
a stainless steel sheet and heated to 220 *F to 
remove moisture. The resulting material is a black 
sheet having a thickness of about 0.43 mm, a 
density of about 19.9 g/cm 3 , *and a moisture con- 
tent of about 15 percent. The sheet has 10 parts 
carboxymethyl cellulose, 60 parts calcium carbon- 
ate and. 30 parts pyrolyzed cotton linters. The 
sheet is cut into strip form, about 2 inches by 3 
inches in size. 

The tobacco essence is prepared as follows: 
Aged Burley tobacco in cut filler form is extracted 
in a stainless steel tank at a concentration of about 
1 pound of tobacco per gallon of water. The extrac- 
tion is conducted at about 20 *C whil mechani- 
cally agitating the mixture over about a 1 hour 
period. Th admixtur is centrifuged to remove 
essentially all suspended solids. The aqueous ex- 



tract is concentrated in a thin film evaporator to a 
concentration of about 30 percent dissolved solids 
while loss of flavorful tobacco volatiles is mini- 
mized. The concentrated aqueous xtract then is 
5 sprayed by continuously pumping the aqueous so- 
lution to an Anhydro size No. 1 spray dryer. The 
inlet temperature of the spray dryer is about 
215* C, and the outlet temperature is about 82* C. 
The spray dried powder is collected at the outlet of 
10 the dryer. The powder has a moisture content of 
about 6 percent. Into a flask is charged 10 g of the 
spray dried powder and 80 g of ethanol. The flask 
is sealed and placed in an ultrasonic bath at 20' C 
for about 15 minutes. The agitated mixture is fil- 
75 tered through No. 1 quantitative fiiter paper using a 
Buchner funnel and a vacuum flask. The filtrate is 
collected from the vacuum flask, transferred to a 
1 25 ml round bottom flask, and subjected to vacu- 
um treatment (at about 22 inch Hg vacuum in a 
water bath held at about 60 "C) using a Brinkman 
Rotovap laboratory rotary evaporator in order to 
remove essentially all of the ethanol and isolate a 
residue. The residue or essence is a homoge- 
neous, viscous liquid having a dark reddish-brown 
25 color, has a high content of tobacco flavors, and 
displays a tobacco aroma 

Cigarettes are made using a Protos cigarette 
maker available from Hauni-Werke Korber & Co. 
K.G. The filter elements are attached to one end of 
30 the tobacco rods using nonporous tipping paper 
available as Tipping Reference No. 1005856 from 
Ecusta Corp. The filter, elements are positioned 
relative to the tobacco rods such that the cellulose 
acetate tube portion of each fiiter element abuts 
35 one end of each tobacco rod. A series of perfora- 
tions is provided around the periphery of each 
cigarette about 13 mm from the extreme mouthend 
of the cigarette using a Hauni 100-watt on-line 
laser. The resulting cigarettes are 52 percent air 
40 diluted. Each cigarette weighs 1 .1012 g. 

The cigarettes each exhibit a resistance to 
draw of 130 ml H2O pressure drop at 17.5 cc/sec. 
air flow. The cigarettes are employed by burning 
the tobacco rod such that the cased blend of 
45 smokabie material within the paper wrapper bums 
to yield smoke. The cigarettes are smoked under 
FTC smoking conditions and yield 5.4 mg "tar", 
0.63 mg nicotine, and 5.42 mg carbon monoxide 
per cigarette. Such cigarettes exhibit FTC "tar" to 
50 nicotine ratios of 8.6; and FTC carbon monoxide to 
"tar" ratios of about 1. 



EXAMPLE 2 

A cigar tte substantially as shown in Figure 1 
and as described in Example 1 is provided, except 
that 86.8 parts of the blend of strip materials is 
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cased with 13.2 parts of a casing consisting essen- 
tially of 3.78 parts sugars, 0.75 part licorice, 1.2 
part cocoa, 2.1 part glyc rin and 5.39 parts of th 
Burley tobacco essence. The cased blend is blend- 
ed with 20.85 parts of a mixture of volume ex- 
panded Buriey and flue-cured tobacco cut filler. 
The total nicotine content of the blend is 2.36 
percent. The final blend then is equilibrated to a 
12.75 percent moisture level before use for ciga- 
rette manufacture. The resulting cigarette is 50.1 
percent air diluted and weighs 1.086 g. 

The cigarettes each exhibit a resistance to 
draw of 130 ml H2O Pressure drop at 17.5 cc/sec. 
air flow. The cigarettes • are smoked under FTC 
smoking conditions and yield 5.5 mg "tar," 0.72 
mg nicotine, and 5.82 mg carbon monoxide per 
cigarette. Such cigarettes exhibit FTC "tar" to nico- 
tine ratios of 7.6; and FTC carbon monoxide to 
"tar" ratios of 1.06. 



EXAMPLE 3 

A cigarette substantially as shown in Figure 1 
and as described in Example 2 is provided, except 
that the nicotine content of the blend is 2.96 per- 
cent Cigarettes are made using a Hauni Pilot ciga- 
rette maker from Hauni-Werke Korber & Co. K.G. 
The cigarettes are air diluted using a Hauni 100 
watt On-Line Lab Laser. The cigarette is about 51 
percent air diluted and weighs about 1 g. 

The cigarettes each exhibit a resistance to 
draw to 127 ml H2O pressure drop at 17.5 cc/sec. 
air flow. The cigarettes are smoked under FTC 
conditions and yield 6.4 mg "tar," 0.98 mg nico- 
tine, and 6.6 mg carbon monoxide per cigarette. 
Such cigarettes exhibit FTC "tar" to nicotine ratios 
of 6.54; and FTC carbon monoxide to "tar" ratios 
of 1.03. 



EXAMPLE 4 

A cigarette substantially as shown in Figure 2 
is prepared as follows: 

Cigarettes having lengths of 84 mm and cir- 
cumferences of 24.65 mm have tobacco rod 
lengths of 57 mm and filter element lengths of 27 
mm. 

The filter element includes one segment. The 
segment is a 27 mm length of cellulose acetate tow 
(2.7 denier per filament; 48,000 total denier) cir- 
cumscribed by nonporous plug wrap available as 
Reference No. 646 plug wrap from Ecusta Corp. 
Th resulting 27 mm filter element exhibits a filtra- 
tion efficiency of ov r 50 percent 

A blend of smokable materials is contained in a 
circumscribing cigarette paper wrap. The wrap is 



available as Reference No. 856 from Ecusta Corp. 

The smokable blend is provid d as follows: 
Strip form Burley tobacco lamina (12.4 parts), strip 
form flue-cured tobacco lamina (7,9 parts), strip 

6 form Oriental tobacco blend (9.2 parts) and strip 
form reconstituted tobacco from a paper-making 
process (14.0 parts) is blended with 56.5 parts of 
another smokable material in strip form consisting 
essentially of carboxymethyl cellulose, pyroiyzed 

70 cotton (inters and calcium carbonate. (The other 
smokable material is described in Example 1.) The 
blend of strip materials is cased such that 21 parts 
casing is applied to 79 parts of the blend of strip 
materials. The casing consists essentially of 6.04 

15 parts sugars, 0.97 part licorice, 1.55 part cocoa, 
2.65 parts glycerin and 9.79 parts of a Burley 
tobacco essence. (The essence is described in 
Example 1). The cased blend of strip materials is 
cut into cut filler form. The resulting blend of cased 

20 cut filler (i.e., 100 parts) is blended with 11.5 parts 
of a mixture of volume expanded Burley and flue- 
cured tobacco cut filler. The total nicotine content 
of the blend is 3.62 percent Levuiinic acid is 
added to the total cased blend as a top dressing at 

25 about 1 percent of the total blend. 

Cigarettes are made using a Hauni Pilot ciga- 
rette maker available from Hauni-Werke Korber & 
Co. K.G. The filter elements are attached to one 
end of the tobacco rods using nonporous tipping 

30 paper available as Tipping Reference No. 1005856 
from Ecusta Corp. The filter elements are posi- 
tioned relative to the tobacco rods such that the 
cellulose acetate tube portion of each filter element 
abuts one end of each tobacco rod. A series of 

35 perforations is provided around the periphery of 
each cigarette about 13 mm from the extreme 
mouthend of the cigarette using a Hauni 100-watt 
On-Line Lab Laser. The resulting cigarettes are 52 
percent air diluted. Each cigarette weighs about 1.1 

40 g. 

The cigarettes each exhibit a resistance to 
draw of 129 ml H 2 0 pressure drop at 17.5 cc/sec. 
air flow. The cigarettes are smoked under FTC 
smoking conditions and yield 5.2 mg "tar," 1.10 
46 mg nicotine, and 6.2 mg carbon monoxide per 
cigarette. Such cigarettes exhibit FTC "tar" to nico- 
tine ratios of 4.7; and FTC carbon monoxide to 
"tar" ratios of 1.19. 

50 

Claims 

1. A cigarette having smokable material con- 
tained in a circumscribing outer wrapping material, 
55 th cigarette exhibiting a ratio of FTC "tar" to FTC 
nicotine of less than 9 and a resistance to draw 
between 50 and 200 mm water pressure drop at 
17.5 cc/sec. air flow; and having: 
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a) smokabl filler material comprising (i) 
from about 40 to about 85 weight percent tobacco 
filler material, and 0*0 about 15 to about 60 weight 
percent of another smokable material having from 
about 40 to about 80 weight percent inorganic 
material, from about 10 to about 50 weight percent 
carbonaceous material, and from about 5 to about 
15 weight percent binding agent; 

b) wrapping material circumscribing the 
smokable filler and having a permeability from 
about 5 to about 75 CORESTA units; 

c) air dilution between about 25 and about 
75 percent; and 

d) a nicotine content greater than about 2 
percent, based on the dry weight of the smokable 
material. 

2. The cigarette of Claim 1 further comprising a 
filter element which provides a filtration efficiency 
less than 40 percent. 

3. The cigarette of Claim 1 having a nicotine 
content between about 2.5 and about 3 percent, 
based on the dry weight of the smokable material. 

4. The cigarette of Claim 2 having a nicotine 
content between about 2.5 and about 3 percent, 
based on the dry weight of the smokable material. 

5. The cigarette of Claim 1, 2, 3 or 4 wherein 
the smokable filler comprises from about 60 to 
about 80 weight percent tobacco filler material and 
from about 20 to about 40 weight percent of the 
second filler material. 

6. The cigarette of Claim 1, 2, 3 or 4 wherein 
the wrapping material has a permeability of about 
40 to about 60 CORESTA units. 

7. The cigarette of Claim 1, 2, 3 or 4 having an 
air dilution between about 40 and about 60 percent. 

8. The cigarette of Claim 5 having an air dilu- 
tion between about 40 and about 60 percent and 
the wrapping material has a permeability of about 
40 to about 60 CORESTA units. 

9. The cigarette of Claim 1, 2, 3 or 4 wherein 
the inorganic material of the other smokable ma- 
terial includes calcium carbonate. 

10. The cigarette of Claim 1, 2, 3 or 4 wherein 
the carbonaceous material includes pyroiyzed 
alpha-cellulose. 

11. The cigarette of Claim 9 wherein the car- 
bonaceous material includes pyroiized alpha cel- 
lulose, and the binding agent includes a polysac- 
charide binder. 

12. The cigarette of Claim 1, 2, 3 or 4 wherein 
the smokable filler material comprises (i) from 
about 60 to about 75 weight* percent tobacco filler 
material, and (ii) about 25 to about 40 weight 
percent of another smokable filler material having 
from about 50 to about 70 weight percent inorganic 
material, from about 15 to about 45 percent car- 
bonaceous material, and from about 7 to about 12 
weight percent binding agent. 



13. The cigarette of Claim 12 wherein the 
wrapping mat rial has a permeability of about 40 to 
about 60 CORESTA units. 

14. The cigarette of Claim 12 having an air 
s dilution between about 40 and about 60 percent. 

15. The cigarette of Claim 12 having a nicotine 
content between about 2.5 and about 3 percent, 
based on the dry weight of the smokable material. 
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